Introduction {#sec1-1}
============

Multiple Sclerosis (MS) is a chronic inflammatory and demyelinating disease of the central nervous system, which is accompanied by significant disabilities.^[@ref1]^

Twenty years ago, Kurtzke G. suggested three prevalence areas of MS in the world, namely low (5 per 100,000 population), medium (5-30 per 100,000 population), and high-risk areas (more than 30 per 100,000 population).^[@ref2]^ High-risk areas were seen in Northern Europe, Northern America, Canada, Southern Australia, and New Zealand. On the other hand, medium risk areas included Asia, South America, and other uncharted regions.^[@ref3]-[@ref5]^ Based on Kurtzke classification, the Middle Eastern countries were considered as low risk areas for MS. Previously, Iran was considered to have a low prevalence rate of MS, but this rate has significantly increased in the recent years.^[@ref6]^ Fars province is located between longitudes of 50°36'E and 55°35'E of Greenwich and latitudes of 27°03'N and 31°40'N of the equator. It has an area of 122,608 km with three distinct climatic regions and a total population of 4,651,718 until October 2013.^[@ref7],[@ref8]^

Although there are some published data regarding the epidemiological features of MS in other parts of Iran,^[@ref9]-[@ref12]^ scarce data are available about the prevalence and demographic characteristics of MS in Fars province. Therefore, the current study aims to address the prevalence and incidence rates of MS as well as the temporal trend of the disease in Fars province, southern Iran, which is one of the largest provinces of the country.

Patients and Methods {#sec1-2}
====================

This historical, retrospective cohort study was conducted on the data from all patients who had MS (all subtypes of MS) according to the McDonald's criteria. They were members of the Fars Multiple Sclerosis Society (FMSS) until October 2013. All patients were referred to the MS committee of Shiraz University of Medical Sciences by neurologists and were again reevaluated by three expert neurologists to confirm their diagnosis. This is the only referral center for MS patients in Fars province and, as a result, nearly all the MS patients are registered in this computerized database. A few patients from other neighboring provinces also were registered in this database and were excluded from the study. Additional information about the patients' gender, age at time of diagnosis, education, and clinical course were obtained from this database. The population figures for Fars province were used as the denominators for calculation of prevalence and incidence rates. Based on the information released by the Iranian central bureau, which is derived from the national census, the population of Fars province was 4,651,718 in October 2013.^[@ref7]^ The prevalence rate of the disease was calculated considering the total number of patients and the population of Fars province in October 2013. Besides, the annual incidence rates were calculated based on the new cases diagnosed with each year and yearly estimated population of Fars province from 2002 to 2012.

Statistical Analysis {#sec2-1}
--------------------

All data were analyzed using the SPSS statistical software (version 15.0). The results were reported as descriptive indices, such as frequency (percentage) and mean±standard deviation. The independent t-test was used to compare the means of age and sex in the patients with clinically isolated syndrome (CIS) and relapsing remitting MS (RRMS). In addition, 95% confidence interval (95% CI) of mean age was computed. The prevalence and incidence rates of MS were computed with respect to sex and year with 95% CI. P\<0.05 was considered as statistically significant.

Results {#sec1-3}
=======

A total of 3,354 MS patients were identified in this study. Among the study patients, 2,689 (80.2%) were female and 665 (19.8%) were male with a female/male ratio of 4.04.

The mean age of the patients was 32.94±9 years (95% CI: 32.63-33.25). In addition, the mean age of the male and female patients was 33.24±8.9 (32.5-33.9) and 32.86±9.5 (32.5-33.2) years, respectively. Moreover, about 73.8% of the patients were between 20-40 years of age. The youngest patient was 11 and the oldest one was 74 years old.

Considering the population of Fars province in October 2013 (female population: 2,398,113; male population: 2,343,705; and the total population: 4,651,718), the total point prevalence rate of MS was 72.1 per 100,000 persons (95% CI: 69.6-74.5).

Besides, the sex-specific prevalence rate of the disease was 116.5 (95% CI: 113.4-119.6) per 100,000 persons in females and 28.3 per 100,000 persons (95% CI: 26.8-29.9) in males. It should be mentioned that the total prevalence rate of the disease was 20.5/100,000 in 2002 (7.8 in males and 33.2 in females).

Among the study patients, 2,476 cases were in 20-40 year old age group with the age specific prevalence rate of 148.3 per 100,000 persons (238.5 for females and 59.6 for males).

The study findings revealed the mean annual incidence rate of 5.2/100,000 from 2002 to 2012. The incidence rate of the disease was 4.1/100,000 in 2002 and increased to 8.98/100,000 in 2012. Therefore, in the last 11 years (2002 to 2012), 2.2- and 3.57-fold increase was observed in the incidence and prevalence rates of MS, respectively. This increasing rate was seen in both females and males, but significantly more in females. The increasing incidence rate during the last 11 years is shown in [figure 1](#F1){ref-type="fig"}. Considering the type of MS, the increasing rate was seen predominantly in CIS, while a decrease in frequency was detected in RRMS, as shown in [figure 2](#F2){ref-type="fig"}.

![The annual incidence rate (95% CI) of multiple sclerosis in Fars province from 2002-2012 indicates an increasing incidence rate (especially in females) in Fars province during the last 11 years.](IJMS-40-390-g001){#F1}

![The frequency of clinical types of multiple sclerosis in Fars province from 2002-2012 shows, considering the type of MS, the increasing rate is seen predominantly in CIS while a decrease in frequency is detected in RRMS.](IJMS-40-390-g002){#F2}

According to the results, the most frequent type of MS was RRMS (n=1851 patients, 61.5%) followed by CIS (n=842 patients, 28%). The mean age of the patients with CIS and RRMS was 30.2±8.4 (95% CI: 29.6-30.8) and 33.4±8.39 (95% CI: 33-33.8) years, respectively.

Discussion {#sec1-4}
==========

Our study revealed that Fars province is a high-risk area for MS with the total prevalence rate of 72.1 per 100,000 persons (116.5/100, 000 in females and 28.3/100,000 in males). Previously, Iran was considered to have a low prevalence rate of MS according to Kurtzke categorization.^[@ref2]^ However, recently published data revealed that some areas of Iran could be considered as high prevalence areas. The prevalence rate of MS was reported to be 35.5 per 100,000 (2006, Etemadifar M. et al.) and 73.3 per 100,000 (2011, Etemadifar M. et al.) in Isfahan (central of Iran),^[@ref6],[@ref10]^ 51.9 per 100,000 in Tehran (2010, Sahraian MA. et al.),^[@ref11]^ 20 per 100,000 in Mazandaran (north of Iran),^[@ref12]^ 5-12 per 100,000 in Khorasan (northeast of Iran),^[@ref13]^ and 14 per 100,000 in Sistan and Baluchistan (southeast of Iran).^[@ref14]^ Accordingly, the prevalence rate of MS significantly varies in different provinces of the country. Iran is a large country with different climates, ethnicities, and cultures. Thus, these differences in prevalence rates in different regions could be explained, at least to some extent, by these ethnic and environmental differences. Yet, why the prevalence rate in central and large provinces of Iran (Tehran, Isfahan, and Fars) is significantly higher compared to that in other provinces is not exactly clear.

Many environmental and genetic factors are considered as the contributing factors in the etiology of MS. Several reports have indicated that the prevalence of MS is higher in the regions with low sun exposure and vitamin D deficiency.^[@ref15]^

Etemadifar et al. also suggested vitamin D deficiency as an important factor, which could affect the prevalence of MS in Iran. Although it is believed that the Iranian population has enough sun exposure, vitamin D deficiency is still prevalent in the country.^[@ref10]^ One of the reasons that may explain the high rate of vitamin D deficiency in Iran is the lifestyle changes, such as extensive use of sunscreens or an increase in the number of people living in apartments where there is a significant decrease in sun exposure. Moreover, hijab was mentioned as a possible contributing factor to vitamin D deficiency in the Iranian population, however, there is no other documented evidence that could confirm this hypothesis.^[@ref16]^

Furthermore, a previous study demonstrated a correlation between the prevalence of MS and specific types of heavy industries.^[@ref17]^ The present and previous studies shown the highest prevalence rate of MS in Iranian provinces (e.g., Isfahan, Tehran, and Fars) with the highest rates of industrial activity. Industrial activity in these provinces might have contributed to this high prevalence rate.

The hygiene hypothesis may provide the explanation why there has been an increase in the prevalence rate of MS in the region. Epidemiological studies have suggested that reduced exposure to infection may be an explanation for the increased incidence of allergic and autoimmune diseases.^[@ref18]^ Isfahan, Tehran, and Fars are three provinces with the highest socioeconomic status. These provinces also have the best hygiene among Iranian provinces. The improvement of hygiene among the Iranian population in the last decade could be the other environmental factor affecting the increasing prevalence rate of MS in Iran. In addition, some studies in India showed that MS was significantly more prevalent among Parsis (originated from Pars province, Iran) compared with other ethnic groups.^[@ref19]^

However, the prevalence rate of MS in Fars province was higher compared with other Middle Eastern countries. The prevalence rate of the disease was reported to be 31.15/100,000, 25/100,000, and 40/100,000 in Kuwait, Saudi Arabia, and Jordan, respectively.^[@ref20]-[@ref22]^ On the other hand, the prevalence rate of MS in Eastern Asia was much lower compared with Iran and other Middle Eastern countries.^[@ref23]-[@ref25]^

Evidence has shown that environmental factors play an important role in acquisition of MS. However, considering the differences in the prevalence rates of MS in Iran and other Middle Eastern countries as well as the higher rate of MS among Persian ethnic groups in India, we advocate that genetic susceptibility and ethnicity might play a more significant role in the Iranian's susceptibility to MS.

Alonso A. et al. in a systematic review (2008) reported that the overall worldwide incidence rate of MS was 3.6 and 2.0 cases per 100,000 person-years in females and males, respectively.^[@ref26]^ In the current study, the mean annual incidence rate of MS was 5.2/100,000 persons and a 2.2-fold increase was observed in the incidence rate of MS in Fars province from 2002 to 2012. This increasing rate was more prominent in females. The increasing incidence and prevalence rates of MS were also reported in the previous Iranian studies.^[@ref10]-[@ref12]^

To date, 55% of the Iranian population belongs to the 15-30 years age group.^[@ref7]^ MS mostly occurs in young patients and the predominance of young population in Iran may justify the high prevalence of MS in this country. Therefore, potential decrease in the number of young population in Iran in the coming years may result in a decrease in the incidence rate of the disease. The other possible contributing factors to the increasing rate of MS are improved diagnostic tools, such as MRI, and better and earlier diagnosis. In addition, there have been some reports of the increasing trend of other autoimmune diseases, such as Guillaine Barre syndrome, in Iran.^[@ref27]^ Thus, conducting meticulous basic and clinical researches are highly recommended on the causes of this trend.

According to [figure 2](#F2){ref-type="fig"}, in the recent years, the number of patients diagnosed with CIS has increased, while the prevalence rate of RRMS has decreased. The reason for this change is probably increasing knowledge about the disease and high suspicious of physicians that lead them to earlier diagnosis in earlier stages of the disease when the patient has only had one attack of neurological deficit. Revised MacDonald's criteria (2010) and more available Magnetic Resonance Imaging (MRI), the gold standard tool for MS diagnosis, have also helped easier diagnosis in the earlier stages of the disease. The findings of this study indicated that the prevalence of secondary progressive MS has decreased in the recent years. This might be due to the fact that the patients are diagnosed in the early stages of the disease and are treated with disease modifying drugs. Early treatment of the patients with disease modifying drugs, including Beta-Interferon, can delay progression of the disease into secondary progressive MS.^[@ref28]^

In the current study, female to male ratio was 4.04:1, which is similar to other studies performed in Iran.^[@ref10]-[@ref13]^ Yet, this ratio has been reported as 2-3:1 in the western population, but 6-9:1 in East Asian countries.^[@ref1],[@ref23]-[@ref25]^ The prevalence of MS in some areas of Iran is similar to Caucasians, but the sex ratio is different, which is an interesting finding also reported in some previous studies.

The higher rate of MS among women may be related to their physiological factors, including sex hormones. Additionally, the increasing incidence of MS in females suggests that the hormonal differences make women more susceptible to environmental risk factors.^[@ref29]^ These exogenous factors contributing to the pathogenesis of MS could affect men and women differently.^[@ref30]^

In the Iranian population, the number of female smokers is significantly lower than male smokers are, but low sunlight exposure and its associated vitamin D deficiency are significantly higher among females.

Alvaro Alonso in a systematic review reported that the female to male ratio increased from 1.4 in 1955 to 2.3 in 2000.^[@ref26]^ Therefore, the female to male ratio has increased from past to present as well as from west to east.

Most of the patients in this study had RRMS (61.5%) followed by CIS (28%). This is in agreement with other studies conducted around the world, including Asian and Middle Eastern countries.^[@ref15]-[@ref21]^

Conclusion {#sec1-5}
==========

The current study revealed that the Fars province had high prevalence and incidence rates of MS. In addition, a sharp increase was observed in the incidence rate of the disease in the last decade.
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